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A lgading JErospace MANUTACIUTEr recertly took delivery of probably the widest bridge style co-ordinvate measuring
machine ever manutsciured inthe world Bullding on the &0 year heritage of the LK brand, Metris developed the gamry
CMM with 2 measurement volume o &m % &mx 3m, 1o run geometry verificatisn on large serspace compensnts and

assemblies

UNMATCHED IN TERMS OF DIMENSICNAL STABILITY

While “m-lilhﬂ!h of ihe Mﬂiufiﬂl’ wiadu i wiak wiedl within
the cpabilty of many CWMM manutaciure s, the reguirement
for the super-side width megnt Ehat only Metng LK wig
abke b0 provide 2 solutmn b8 Mo thi CUSIO MRS S00UMRSY
pecthcations

Therganary style T porformswish anaciuracy of 5 mic rons,
which could enly be achissed by the use of ceemik ke
W for Ahe beam and spindbe companents. Cermmic &30
Il et arial for rreenolo gy Decalise it oM ers the ultinady
in sulnees comibingd winh Low wlght 3nd excellent thermal
propertis. Lsed in combination with double gir bearings
thiat privend sorgion, this ceramic LK gantry G provides
high afd tong-lasting Mmeasureiend acoofacy In ks final
lacmion, ths granie ralls wdll b pogithened on 3
purpose bults U shaped comorese foundation in
QBT o provide the 30 wempcal 1r i D re e
range.

LOMG TIME EXPERIENCE WITH SUPER-
SIZE CMMS

Pl Rodig 1T ESgperiencR with engineering
and mansaaunng uper-iie CHME wag

Mesris wdfers @ large portolio of seandard fuper-tized
CHM products, which @n be costomized and shaped into
PR SORIONE $0 SOB CUREOMGNE Spec i M Pu e o
problirs.

TIGHTLY INTEGRATED MULTI-SEMSOR CAPABILITY

Multi-sensor capability is another iy dotver forworld-class
m:-mf:uurh-;oummmu i chooss Metris Meat b teudh
trigger snd continuous contact scanning, Mseris Chls fully
sipport nan-contadt Eeer scanning with plag-and-play
operation of Beris Banatve SEENEE. AT & SAi-REp.
mistrolo gy-shap, Metris oMers comiplede ChM soluthns with
1ighdly intagrated muttl-sensor cagability snd softemre that
driees the enting syoemand protesses @1 inspection data.

thie CUSMIME'S Primi reason 1o choose the
Miiri colusion. Dh Sovedal viging o Motrs LK
Inptalations, the customer wat impresied
witth i Chib SCceracy and relsabiley that s
S0 nd 1o Rt Enteas e collaberation with th &
S efrabiled Metris o doterming ehefinal
confguration s bulld the LKY 608030 6P
b pertectly match she Customers applicaon
nobde. A growing surmber of loading glebal
comganies such ag Caterplier, BAE Sypens,
Bubiler and many mbers, rely on Mans LK to
wificipntly tackle thilr large-scale Co-ordinate
measurement metrlogy challenges in shis

iy On reveral MRk 10 Ml L et tledong, thi cURiomer was iImpresend with th

S SECUTECY 2R FRUROTEY I 2D £RCon 1 DONE
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requlary use this structured RMEP knowledge base to
consult measurement reports or look up specific data items.
AgCMMeacquiremassivearnount s of rnea surement data, we
opted for concise reports for the production operators that
only show the measurements that are outside of tolerance
lirnits. It is important that we maintain the link between
the inspection of engine partz and the production workers
who ranufactured the parts. Discussing key test recults
motivates our production people, becauseit maintains their
invalvement and allows ther to improve their production
practices. Over the wears, Metric CMMs helped us develop
ranufacturing  skills to machine characteristics at a
| capability we were unable to measure, Lt alone maintain,
| inthe past.

- RMEF= Qualify Engincering Manager

METRIS 24/7 QUALITY CONTROL AT CUMMINS ROCKY MOUNT
ENGINE PLANT

METRIS ChMS INCREASE MANUFACTURING

Ta maintain premium manufacturing quality and repeat ability for powerful en-and-off-road diesel engines, Cummins QUALITY AND PRODUCTIVITY

Racky Maunt Engine Plant [RMEP] runs 24/7 inspection using 11 Metris LK CMMs. In the manufacturing process af
cylinder blacks, connecting reds and cylinder heads, Metris CMM s automatically verify dimensions and features through
tauch prebing and scanning. Te respend t2 even mere demanding precisien and preductivity requirements, Curnmins
RMEP recently imested ina Metris XC lager scanning prabe for nen- contact 30 feature and free-farm inspection.

“To cupport the 1000+ engine configurations that we
currently offer, Cummins RMEP strategically opted for
high-performance quality control. "To keep our 11 Chibs
going around the clock in 3 shifts with minimum operstor

ESTABLISHING HIGHER DIMEMSIOMAL ACCURACY
MEAMS BETTER EMGIME

Established in 19280, Cummins RMER rranufactures diesel
engines and cornponents. Engines from the company are
chipped worldwide to power agricultural and industrial
applicgtions, ac well ac buges, trucks and boats. At jtc
110,000m2 facilities in Whitakers, Morth Caroling USA,
Raocky Mount Engine Plant [RMEF] counts approx 1,750
emplovees who turn out &S00 engines per day, ranging
between 70and 00 horsepower, R MEP's non-stop metrology
operation s dedicate 4 Metric Chibs to four-valve cylinder
head production, 4 to cylinder blocks, 1to connecting rods
and 2 for two-valve cylinder heads. For key engine parts,
RMEP production personnel apply all their manufacturing
excellence to obtain tighter geornetric tolerances, which
in turn further increase horsepower and reduce engine
emisgion.

When production began, RMEP used as itz primary
measurement tools manual gauges and fixtures, Although
these gauges provided immediste pass or fail status, #

METRIS LK ChM

11 LK ChM= and Camio software run non-
stop inspection on diesel engine parts,
including cyWinder blocks, connecting rods =
and cylinder heads.

+ Full off-line simulation of automatic
inspection routine

+ High degree of flexibility and live
electronic SPC

" Serviceand support fit specific
customer neads

+ Metriz identified 3= critical enabler to
enforcetighter tolerances

required & lengthy and costly process to modify these
structures according to latest design changes. "A much
higher degree of flexibility, and live electronic 5PC, are
needed to efficiently set upand run routine metrology tests
in order to rmonitor the quality of our daily ranufacturing
operations,” states RMEP's Quality Engineering Manager
"At the time when Cumnming introduced four valve engines,
and steadily increased the number of engine configurations,
we incorporgted Metric CMbs as an inteqral part of our
rnanufacturing process.”

ACQUIRE, SHARE AMD LEVERAGE EMNGIMNE
METROLOGY DATA

Located adjacent to production lines, Metris ChiMs are et
up for fast execution in separste tempersture controlled
rooms, awsy frorm dust and dirt. After clamping machined
engin e coMmponents or ranufactured engine subassemblies
on the CMM, 2 trained technician selects the appropriate
rmetrology routine and stars the messurement run. Itis a
full-automatic routine that picks theright probe and points
and scans numerous positions to evaluste milled surfaces
and the position and profile of oth er festures.
The Metrs Chibic congictently guarantes
accurate measurement, as they monior
tight dimensional tolerances: & ricrons on
connecting rods bores, 10 microns on valve
quide diameters, and 26 microns of flatness
on finiched faces.

Every day, hundreds of parts pass CMM
inspection. The Metris Camio  software
platform manages the operation of the ChMs
and strearnlines the data flow of the acquired
geometric data. A technical specialist of
the Rocky Mount Engine Plant explains that
in order to keep track of all measurement
data, RMEP made sure that the data are
autornatically processed and maintained in
a dedicated visual SPC databasze. "Over 200
operations managers, manufacuning snd
product engineers and quality professionals

intervention, weallocated a full-tirme progammer to creste
and simulate hundreds of inspection programs off-ling”
clarified the technical specialist. "We are satisfied with
the Metric Camio software, which provides full simulation

= B

Connecting rods measurement includes bore
diameter rmea surement 3t & micron accuracy,

RMEP's non-stop retrology operations dedicate
4 betriz Chibs to ovlinder block scanning.

Curnmins run s many touch sensorinspection tasks,
including the scanning of surface valve cover sealing.

capability of sl machine moves, probe touches and probe
head indexing. The software also manipulates the position
and arentation of the CAD model and runs full offline
collision detection.”

To cashin on the trend to capture geametry fasterand with
greater data dencity, RMEP recently purchased a Metris
Chib laser scanner device. It iz @ multi-stripe Metris TC
cross scanner that offers superior 20 scanning efficiency
by enabling non-contact scanning over clamped parts,
digitizing freeform surfaces a5 well as areas inside holes
and deep pockets. Compared to the programming effort
that is required for factile probing sequences, the definition
of scan paths for the ChM mounted laser scanner is faify
straighttorward.

UP TO TIGHTER PART SPECIFICATION AMD HIGHER
DALY QUTPUT

Although RMEP was convinced about the quality and
accuracy of Metric Chbs, the commpany ultimately selected
Metric for it cervice and support package that fitted it
specific needs, Metric provided in-depth Chib training =t
RMEP to compress the learning phasefor proarammerand
users, and remained available for extra assistance On the
hardware level, Metris organized 5 local support engineer
wiho periodically calibrates the systems and is available in
casea machine needs repair. “earlong experienceat RMEP
demonstrates that this way of working guarantees nearly
247 operation on 11 CMMs, and reduces stan dstill time to
an absalute minimum,” concludes the Quality Engineering
Manager of Cummins RMEP. "As part of our ambitious
plans for the future, we identified Metris Chbs ac 3 critical
enablerto produce cornponents to even tighter specification
and increase our daily output to over 750 engines.”
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JE RT3 1m {)F\II 2
FEPE 67.5 +7.5mm 135 +30mm 125 +30mm o2
+32.5mm
koK 1.9 um 6.5 um 9 um 9um
1?)5@1‘—/@ EN 1ISO10360-2/-5 EN 1SO10360-2/5 EN 1SO10360-2/-5 EN 1SO10360-2/-5
» MPE, / MPE,, MPE, / MPE,, MPE, / MPE,, MPE, / MPE,,
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CEE NG AliHLERD i GBS0 i 6um+L/350 mm  4um+L/350 mm
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B 78 Hz 100 Hz 75 Hz 75 Hz
(Y WEEE i ap 3x 25,000 or
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can be used for:

retrospective inspection

Finite element analysis (FEA)

CNC machine programming (from STL model)
virtual assembly
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small view inside
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Nikon Metrology LK

Hexagon (DEA)

Hexagon (Brown & Sharpe)
Hexagon (Sheffield)
Mitutoyo

Coord3
Wenzel

Mora - Gemodek
Renishaw

Werth
Metrolog
Dukin
Zeiss
DEVA

ZHIaR RS

2000 / 2000+
4000

AIM/AIM
MCC-200/ 250
NMC100 / 300
B3C-LC

B3C-S

B3P

B3P-S

B5P

B6C-S

Sharpe 32C
SMP300 /400
UC200E
UC220E
UC200S / UC200H
UC220S / UC220H
uUCc300

P3M

WPC2010
WPC2020
WPC2030
WPC2040
ANC39

ANC40

UCC1

ucec2

Werth

C99

AhE

Linear

Full

Full

Full

Full

Full + Rotation
Full + Rotation
Full + Rotation
Full + Rotation
Full + Rotation
Full + Rotation
Full + Rotation
Full

Full

Full

Full

Full

Full

Full

Full

Full

Full

Full

Linear

Linear

Linear

Linear

Full

Linear

Linear

Full

Full

&

Mora dongle required
Mora dongle required

Use Metrolog software

Requires PH10M, PH10MQ or RDS probe head
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& P Machine Alignment Inspect Sean

= = = =
D% %R Y W
o g % i
Cut Mesh Offset Smooth Assembly Merge Subtract Grid Curvature Scatter
Match and Blend Filter Dependent Filter Filter

Model Point Cloud Advanced View = Camio Optio

Q@B eQu 34D

Point Cirde Plane Square Round Sphere Edge Cylinder Cone (| Compare

Load Save

4§, Output FACIR003) CIR003
4§, Output FA(CIROD4) CIRO04

%2 Define feature Slot SLT002

5
% Output FA(SLT002) SLT002

% Set sensor position

& Select sensor AD.0_B0.0_TP20_L137_D3
% Set sensor position

%
Pt
% "LC60Dx"
P

Bupoday JuepsuoD 53

%
% Call external program 'C:ALK\LKDmis32VACR3\Las

%

Janel hsf

Titlg
Repd
Proi

i

% Recall DA(Master) Master

%

% Set sensor position

R
4 Call external program 'MODEL'

9 Recall SA(A30.0_B180.0_LCE0Dx 1529) A30.0_B180
A% Select sensor A30.0_B180.0_LC60Dx 1529

all external program
Call | prog! 'LASERPOWER'
all external program
Call | prog! 'LASERDISTANCEBETWEEN
all external program
Call | prog! 'LASERROLLINGSHUTTERW
all external program
Call | prog! 'LASEREXTRACTIONQUALT

9 Recall DA(Master) Master

- Begin LASER_GSURF

Production mode: OFF Cartesian | Settings|  Command | Datum: Master | A45.0 B-135.0_1C60Dx 1529 |[x: -2891.61 [v: 124877 |z:607217 o n
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~Ford Otesan

standardizes on\Nl

3D laser scanning increas
leading carmaker

Ford Otosan, Turkeys automotive industry leader,
lises a Mikon Metrology XCESD laser scanner for the
inspection. of small commerdal vehiclks. & an early
adopter Ford Otosan saw kser scanning technology
evolve from smaller niche applications to the full-
wehicle body inspection of its popular Transit Connedt
model. Detailed Croes Scanner benchmark tests
confimned similar data quality compared to tadile
ins pection, and revealed 65% higher throughput. Ford
Otosan plans to retrofit 6 cross-deparmental RS
with Mikon Metrology lser scanners, to speed up
commercial vehicle produ ction even further.

Tachnalogy-focused manufacturing of commercial
uehicles

Ford Chosan’s success story started in 1961, when Fod
otar Compary and Kog Holding established the com pary
in Turkew. Half acentury later, Ford Criosan is the undisputed

kader in the fast-gmwing Turkish autornotie industry.
In 2010, the cormpany eipanded its esport wolume of
commemial wehicks by a emarkable 27%, sitending total
rnanufacturing capacity to 320000 units

"In 2004 the Kocadi plant becarme Transits rmain workdwide
prduction center, awing to the prmduoction quality of Turkish
workers and stateof-the-att manufacturng technokogy,”
says Murat Cetirk, Dimensional Contm Team Leader at
the Ford Ciosan commenial vehicke plant in Kocasl, Turkey.
" 3D laserscanning & an example of anenabling ingpection
technology curmently being deploved mom widel at Ford
Orbosan. Wie am lbngtine usersof the LC 50 laseracannerfor
2 vanety of inspection applications. Tod 2y we ue an ACESD
Cmss Scannerto inspact fullvehicle body structues of the
Transit Connect, and decided to purhase an additional
Mikon Metmiogy sanner”

The HCEED & a "2Hin-1" scanmer incorporating 2 lasend
camera s2ts mounted in 3 cmss pattern. Mikon Wetmobogy
pioneerd mubisnar canner technolgy becauss i allws
geometnc festums to be captumed fmom different sides
simultaneawsly. This B how the Cmss Sanner aocu@tely
digit zes the com plete shapeof skots, skeaves, holes and other

Tactile inspection on & single vehidle body fasted
36 minutes, wihereas laser scanning completed

the same job in less than 13 minutes,
itnad St Grineiional Conte fean: Leacerat fe Fo G L

ferar i pimensicnal

o Feam daacbr ar e ml

N CrmmErCal e panr
K, ey

Teatum types in a single scan. Although inhemntly designed
far anning geometnc featums, the C mes Scanner Eequall
suitable for digiteing fmefomn surfaces and edges.

Laser scanning versus tadile inspection

The purhase msulted fom a detailed comparative stody
inmvolving both laer aanning and touch pmbe measuement.
murt Oetirk esplained that the study entaied the serial
inspection of 3 numberof Connect wehic ke badies. Crne C i
captured the right hafof the body using the ¥CESD laser
scanner, whike theother ook touch pmbe mezsuements an
the kft half of the body. The tactile irspaction Chil was
equippad with aTP20 pmbe mounted on a PH 100 ind=xing
head. Bath automated inspaction methods were s=t up o
el e exactly the sarme fegtumes, pillars, pancts, Sc.ina
rimomed lseout.

" Tactile inspectionon a sing kwehic ke body lasted 26 minutes,
wihemas lser anning completed the zame job in lessthan
12 minutes," sws Cetirk, " For data acquisition done time
savings exceeded B5% compared to tactile point-by- point
data capture. The WCESD |ser scanner generstes paint
cluddata at 3 highscan e, allwing it fo digitie the body
surface mlatively fast. The Cmss Scanner saves additional
tirme by capturing the com plete geo metrny of feat ures wit haut
requinng epested scans taken fom different diections.”

In termns of data quality them was hamdly any difference
between |ser scanning and touch sensor ress) mnent.
Detailed analsis of inspection msults myveakd that oversll
lzsar scanning msults wem siightly bether Atthough both
technologies et the 20050 ric mn preciion wel mquied
for shest metal, the multitude of reasuring points captumed
by laser scanners makes a difference, This aspect & critical
in digitzing fresfomn surfaces completely and extracting
geometnc features acurately Acquiing the acumte
positio ns of features, edges and surface shapes b imperative
taverify the pmoess guality of mating parts and judgevehiclke
body asemb v accuEcy

SPARAE CEMBARFEN AFAMAT NEMAL CAL AP FEVENLe Me i
e ol S acremie e

CATEFFTANNER Joqeele pony ol 0ar SRFerT SOTLE penmeic
| dbais aaaction drom de cled,

| Ardaiea sooessima fe i e e rasraner
| manste an veiick foo Apechia.

e bk ATk AT e SN e capiv ey
O O faiier Fiom 3 e e s

Faster inspaction — Better insight — Higher vehicle
quality

Acoomding to Setirk, lxser scanning simplified the entie
wehicke bodyinspection pmoess. ” Defining the straightfo neam
scanner travel paths seasier for us than specifying individ ual
touch pmobe points fora tactie inspection job. After 2oquining
the data, the MNikon Metmlogy Focus softvare automatica v
fitters the esulting point cloud and fits a 30 surface thmugh
the points, The same oftware poceses the scan data for
numencal anaksis &5 well 35 graphic compangoon aganst
nominal CAD. Colbrooded visual inspection reports help 15
undersand the sumce of the sightest devistion in fegtue
positioning or sufae geametry. This infomation pmowides
the insg bt wie nead to take appm prizte peventive measues
in thewehicke bady assembly line.”

" Marecontact vehicle bode messumerment speeds up every
step in the pmoess, and delvers moe pmfound insight fo
take betterinformed manufactunng deckions,” ooncludes
Crtink. "With our latest scanner pumrhass, we will have 3
duakarmn C i fully operationd with |=ser scanning and
Focus point cloud procesing softwars Abko during new
model wehick launch pmojects, we we laser scanning fo
digitee complete indiwidual parts for andvss purposss
In tht mgam, detailed scan meports ame wery wseful for
detadled evaluations mun in our own department = well 5
collabarative work dane with other departrments. For the
futune, we oo reider having & Civis in different departments
equipped with lxser Tanners fom hikon Metmlogy. This
camplies with Fod Cto=ns strategy o stengthen our
oompet itve edge thmough tech nalogies that increase pmoduct
quality and poces efficiency.”

o information about Fom Ctosan can befound at
hitp S fo motosan.comi renidefautt hitm

o information about Lasarscanners can be found 3
Fittp e nikionnet miogy.o0 riCT_sCan ners’



OGSk VA

Faster and bettervalvo XC60 body
geomaetry verification

h e prepooduction stage &t Vobo Carg metobgy
ongineers scan shaet metal and cstings (steal and
abminun a5 well = cormpos teand plstic dy parts. dfter

aquiing data 3t spprosimately A0 micron accracy, they

fiter the resufting point cloud, and ana b geormetry against
nornial CAD data Yok Cars relies on digital graphic reports
0 evaluate e parts, and steaming supplier nteraction wih

regand 10 adjstng rokding and sarmping equiprment. Digital

corponent werilication onby requies standard holding fixtures,
wherez Taditoral nspection methods dermand costly dedicated
positioning and figation o lng.

Ater digitizing ndividual parts enginears align and virtually
awamble sheet metal nteriof exeror and dases components
in software noorder 1o buik 3 complee visalwehick body, Ben
before body parts are phasically ssserrbled, the new geometic
et ilication approach gives abeady nformation dout potante | part
{itting g5ues. To run specialiad mestigatons vimual body ssambly
rndek are baded nio dedicated softwere for reverse engnesring,
war ition anahse, and spring dack pradiction, for exanp k. A hsis
between scanned and numerical whick body modek enables us
o eflicintly wne omponent gearmetry 1o fall within e ssambly
processing window .

Nikon Metrology’s laser scanner speeds
up body geometry verification at

Volvo Cars Gent

Nikon Metrology's cross scanner
@ volvo cars gent

HCS0-LS i an innowative coss 33 nner that digitzes sheet rretal and
phastic Dody parts,

+ Captures all details of geometric featunes ina single
sEan

\J [. 4

e (ol i fhe aembdp Fae g day

- Verifying surfaces

% and features
using handheld
laser scanners

3
\i The collaboration
Loproject with
Wiobo Cars ako
onrbuted 1
tha dewabprnent of
K5can a handheld
g laser scanner with a
| shngke ksersripafor insin
#_,#’ nspection. An optical CMM
& continuously Tacks the scanng so
that the operaior can fresby walk around
and take xans 0 an @ea that spans an entie
wahick, Yoo engineers use K-5Can 1o werify flush & gap, body
defomnation and staticdynarmic geornetry on prototys o el
production wehic kes. Colorcoded viual ingection reports illustrate
how fush & gap evalwes along complete pines in betwean hood
and Tont 'ndar, or example. Optical handhel verification ako
inchdes special cases where rmenual methods fall short, such =
Zo00 gaps, OF 0 case A urgent gsue comes op that needs fst

foubleshooting.

+ Accelerates inspection prepamtion and execution
+ [rives wirtual body assembly and speeds up

pre-pmduction geometry werification

2t httpieendrobocarsgent, b nlfindes. hitri

AN TR e s Mool O i BT CRTREREnT

o m information about Yoo Cars Gent can be found

Mo information about 3T Hcan be found At

| \ .
T A rveal 3 5 WEAGTST et infanl anafemy Aokding httgs R i e iy

| mach, gl and' aven ool e

A o paris can e dipied asembde and aadhaea wai me My ecion, 30
Frahg ety i e et el oy deuelnmment e,



CAMIOS

"] Online & Machine Alignment Tactile Tactile Scan Laser Construct Tolerance Maodel Point Cloud

\dvanced Report View ~ Configuration = Help

- £l £ " . -
=) Q
i 00D Q0@ @Bl EE ¥ ANS e H
3 Planes Level 2 Point  Cirde Round Square Hexagonal Edge Plane Cylinder Sphere Welded Welded Surface Path Geometry Relative Absolute Rotary Laser  Laser Measurement Modal
- ¥ Stud it o x *

C Slot Slot Hole Paint 5 love Power~ Profile C 5
Inspect Alignment 2D Features & 3D Features Path Tools Sensors Move Tools Operations

= .
o o.sGaea s ATFTIVNIB & 2 %
@ :
=
ol
ﬂ; |
{oi
la
o
la
la
la
=
" X #6012 15
4«34 1ot
Z -10.86 1
Ready S et P oo Cartesian Settings| Command | Datum:_mcs | Sensor AD.D_B0.O_LCISDx |

67



CAMIOS — CAD #& 737 #F VX
Formats |FileFormats |ProductStructure |Geometry |SemanticPMi

sat, .sab R1-20171.0 R1-2017 1.0 N/A

model, .exp, session  4.1.9-4.2.4 419-424 N/A
(CATPart, .CATProduct V5R8—V5-6R2016 V5RS —V5-6R2016 V5RS — V5-6R2016
CATPart, CATProduct UptoV6R2016x V6 R2016x V6 R2016x
EE s, .iges Upto5.3 Upto5.3 N/A
T - NX 1—NX 11 NX 1—NX 11 NX 1—NX 11
xt.xb 9.0.%-29.0.137 9.0.-290.137 N/A

ort, .asm 16— Creo 3.0 16 — Creo 3.0 16— Creo 3.0
sldprt, .sldasm 2003 — 2017 2003 — 2017 2014 — 2016
B st. step 203, 214 203, 214 N/A
VDA-FS [ 1.0-2.0 1.0-20 N/A

it JT 8.xand 9. JT8.xand 9.x N/A

.dxf, .dwg 2.5-2016 2.5-2016 N/A

.par, .asm, .psm V18 — 579 V18 —5T9 N/A

68



CAMIOS8 — Z#& Fa Il T

CAMIO

E‘ Online &% &/ Machine Alignment Tactile Tactile Scan Laser Construct Tolerance Model Point Cloud Advanced Report

pr e -
ERE] D 500 EE = |»
Design Refresh Save MNew New Image Pick Auto Form Flyout Table Colour Map Export Print

Section  Section From CAD Layout | Styles - Styles = Styles~  Styles =
Report

e Bl @ H- | [150% - Find | Next

Nikon CAMIO8 Report

Start Date: 25/10/2013 0849 End Date: 25/10/2013 09:18
[UF_CyLoo1]

"""" Tolerance _|Datum | Nominal |Actual |Min_|Max | Deviation |Error | Graphic |

E@ X_|CORTOL_X1 -65 65 |-0.1]0.1 [0 [0 =
¥ |CORTOL_Y1 -65 65 |-0.1]0.1 [0 [0 ==
& encry o 0 [o1 o0 o

d @ [DIAM_1 80 80 -0.1]0.1 Jo o
| SCANNED WITH SP8O FIXED PROBE

a

E8 v
(R \
. 8
( il
g

I s ) v y
|400us Toameanca. [ s

e Tomance

jeece roernce.

Name

| I Fiam esaggaratin 100 h
Feature Type Nominal Actual Min Max Error

UF_CYLO01 -65.0000 -65.0000 -0.1000 0.1000 0.0000

x .
%ﬁ v -65.0000 -65.0000 -0.1000 0.1000 0.0000 -_ B
i 5 152 0.0000 0.0000 0.0000 0.1000 0.0000 -_
@ 80.0000 80.0000 -0.1000 0.1000 0.0000 -_
Cartesian i Settinqs‘ Teach ‘ Datul
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TR )

2% 528

CAMIO

Model Point Cloud Advanced Report View~ Configuration ™ Help

%% ¢ .00000@300¢ &

Circle Round Square Hexagonal Edge || Plane Cylinder Sphere Welded Welded || Create Surface

load Save || Fuse Merge Mesh | Analysis

Stud Nut Profile
3D Features. Surface

1x

— = S

Dudde~) y  (Solid based) - Focus 102 - E=E—
¢ Nominal Measured Align Compare Report View™ ﬂ ﬂ Color Schemes ™|
@ % | e %— @ separate @ (B % Optimize {0l DetectFit Feature 1 Detect Edge @ Mesh Border | B @ || o createsedion | @ 4|

w G Keep Selected ~ v @ vesh & Intersection = 4 Auto Dimension = & Flip Feature - & - |[ 1 AddtoRail @-1

Import  Addto Merge Subtract Fuse Filter 4 . Assembly .

NG - & Delete Selected - A remove Mesh || g Project Object 23 Auto Rename Compare Info - Remove from Rail || @ (=
Inport Measured Cut/Merge Filter/Mesh Feature Fitting Modify Measured Sedtions Advanced i

A Qo Bu K

PEI800 00000A00I8I315,:003%/ &8 - &,iF¢F4/%,

rx

1084

Simulation Scan Points
0\@ Features
-E§ Sections
- Rails

[BULLEN o

-

o ¥explorer) ¥ Sensors b Program

Ready

Cartesian | Settings|  Te|




CAMIOS — Ot H#FIRE (&4

lignment Tactile Tactile Scan Laser Construct Tolerance Madel| Point Cloud Advanced Report View ™ Configuration = Help

D W0 EE = |

Pick. Auto Form Flyout Table Colour Map | Export Print
rom CAD Layout | Styles = Styles ~ Styles~  Styles = v

Report
ax
@ |y B A3 - | [150% - Find | Next
nikon CAMIO8 Report
001 b
o82
0a3
©) Start Date: 25/10/2013 08:49 End Date: 25/10/2013 11:54 L
—LL
Measured Dev.
! x:  -109.283 0.000 mm
¥:  -37.737 0.000 mm
d z: 0.000 0.000 mm
30: 0.000 mm GO
/’
e
lpi
‘. -
e Measured R
x:  -63.447 0.000 mm
v:  -66.443 0.000 mm
-5.000
i Model (1] Output | [#f Report
Ready Cartesian | Settings | Teach | Datum: MODEL...| A0.0_B0.0_SP0_Z_| 50D5-5t...|
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CAMIOS8 — Launchpad (FR#END B )

E)filemStuctumiewmToosmWirdowm el - [ =] x]
[-[=]]

A= @ _Is.l.ﬁ.lﬂ C/ _
7 (09,57 = — LR

| =-EE Main Page - 3 :
| £1-[E8] Enter i.ﬁ'..‘ Thag'
e SRR
- Ype

-l S-Typg ECTE ETUUTE ETTE
=B8] XK
=Bl X L
=-[E8 Power Train m
=-[E8 Turbe
- Alternator
- Manifold ——
@ il Pump nder Head . -
__.ggﬁm CMM Program Menu
Back
[_]..;:te,ior Operat Instructions «
=-[E8 Ergonomic
Comfort
=-[E8 Orthopaedic
=B8] Bucket
=-[E8] Sports

.44 Back
Balmoral RH
=-[E8 Balmaoral LH

o cof

Fli_ii

- BEHPEXHIARE, B3IARNIITIE
FE P 25 e 1 KA 9 15

« WREFAPEENIARRE, BB S
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CAMIOS8 — Digigraph HHZkZr#rinfd: (&) N L9

T
x= -79.053 e -25125 | 1= 0000 dif= 0047 |MM | M 50

* Automated 2D shadowgraph with automatic (or manual) best-fit
function

* Macro record/playback capability

* Ideal with digital or analogue scanning
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71 Duiciragh - 18

eoninwee) T T T AT AR

o] ) W]« o] @] | =] [ dled] ][] RIIER ) 2]

Cl155apat
1 ermml,u
[ Configuration fils Section - o
- Tune S 155 -

Blade Section Aligned on Edge Thickness

nnnnnn int ,_ LA e Chardal vidh 630 Max lergh | 37608 Sechion heichl 35000
2 ¥ L1 15649 L2 2028 g
/ Al ¢ Fixed chord angle 0.000_ Chard length I 36677

Maw Thi | 1124

= = 5 - » = 1 i
T T T T T 1 LA T ¥
s AR |y 075 @ 35000 MM | M 2 sis_completed D I_M = Cancel FULL = TPPE'Nominal -

* Automated 2D shadowgraph with automatic (or manual) best-fit function PLUS specific
analysis and reporting for blade form section(s)
* Macro record/playback capability

* Ideal with digital or analogue scanning
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CAMIOS — Q-DAS (i f4)

E] Le or'
= L
qs-STAT Tools Help
ICamio completed correct program

Camio

Launchpad for Q-DAS

[C:\IJ(\Prugmms\Tmmngml

|O\qd’as_dum\plm: cap Training Block.

Kco.. | Description
KRODS  Ewent
EDDOE  Batch rumber

KODO7  Cavity number

ED0OS  Operator name Inspicios 1
KOO0 Machine number

EDN2  Gage number

KD0S3  Order
K001 Part number

Walue

. Production MName | Frograrm \ Q-DAS output | Date created ‘ Status
L Special Trainin... Qainingl.dmi  Training Blo.. 17/10/2011 ... Stared
B4 Study

) Type

L Type?

sl Typed

L. One piece

i Ji Five pisce

| Cold start

| Process capahility

i-. | Tool change

L.l Special

[slalalalalalalal

Charactenstc data

Cutpid  Keo | Desenption

Execute measurement programs with data
output for Q-DAS software

Automatic creation of Q-DAS data input
files for analysis of SPC in

Q-DAS

Q-DAS software not supplied

Fully approved by Q-DAS

75




FOCUS11.x &4

FOCUS software — two applications, sharing one interface

FOCUS10 Scan: Data collection
=» Data collection a

FOCUS10 Inspecti
=> Point cloud e
reporting

point cloud editing (online/offline with CAD)

: Point cloud analysis and reporting
ng, alignment to CAD, CAD compare, geometric analysis, GD&T and graphical

76



FOCUS11 — CAD #& = £

VX

Formats
ACIS

CATIAV4

CATIA VS

3DExperience
(CATIA V6)

IGES

NX

Parasolid

Pro/E / Creo
SolidWorks

STEP

VDA-FS

File Formats

.sat, .sab

.model, .exp, .session
.CATPart, .CATProduct
.CATPart, .CATProduct
igs, .iges

prt

X t,xb

prt, .asm

.sldprt, .sldasm

stp, .step

.vda

Product Structure
R1-20171.0

419-424

V5R8 — 5-6R2016

Up to V6 R2016x
Upto 5.3

NX1-NX11

9.0x—29.0.x

16 —Creo0 3.0

2003 - 2017

AP203, AP214,
AP242

180210

Geometry
R1-20171.0

419-424

V5R8 —V5-6R2016

Up to V6 R2016x

Upto5.3

NX1—-NX11

9.0.x—29.0.x

16 — Creo 3.0
2003 — 2017

AP203, AP214, AP242

1.80-—20

Semantic PMI
N/A
N/A

V5R8 —V5—
6R2016

Up to V6 R2016x

N/A
NX1-NX11
N/A
16 —Creo 3.0
2014 - 2017
N/A

N/A



FOCUS11 F#%

- -

ZIPPER_SPRAY.mfi -

Qualification Probe Select Coordinate Rotate Safety Macro |Camera{Manual|| [ [Machine |Scannerf5canner Path{Macro Path||| Online
Manager Change System Table Position Preview!Control Preview [Preview! Preview Preview Subtract |
iF}

Nominal Align  Compare  Report

i’

00 %H &8 &

@ agdorowRXlidOPAE OPTHIIDDEH L

[E Macro £ Safety Posi...

Scan creation method

@ Manual ) Semi-automatic

MName: Mew scan (1) .._]
q) Manual A=008=0.0 -

Q.V Part coordinate system

2l & Output to disk ‘ Measured e
Walug b i Z @ Data

Start 547 657 387.080 535 51:Q_j @ New scan (1)

o y Gl New scan (10)
Length 7227 548947 330671 64214 O] B
Width e

G Mew scan (3)
Height ﬂ G New scan (4)
B Mark | + Selact
@ New scan (7)
i 1@ New scan (8) !

G Mew scan (5) =
Caollisian Inspect 3 x

=

[—Tr—

Camera Preview

15 New scan (6)

["] Show callision 4 Alignments
-+ Comparisons
[ Dimensicns

Simulation
("] Animation Speed 1
[T Paint spray

MNew Add to macro

Unit: millimeters

Quality filter:

[use

Exposure time:
7 =

Min. Sign. Str. 50, L1 10
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FOCUS11 il

i ber of vaia porss s
M asrvum Deviaon 1529
M mirears Dednton -1533

M Devintian

ZIPPER_1.mfi

5gma
Rt Wean Squam.

fEs [ [SE [Dz2 [OE] 5 {24
a8t 2 525 3 o &

: ) = Bk == .E o=

Compare Featurz Flyout Armange Annotation  Scene  C Create  Restors  Update Edit/Recreate  Object  Report Linear  Aligned
Flyouts Flyouts~ Properties Flyouts Col\\ear Properties a t Annotation o || Report ReportState Report  Report  Information Features - || Perpendicular  Parallel ~

R 0-3 aaec+ o FEOE O FE T Ty T LY
Autormnation R x

FEE TR

0,003 b5 0,007

. CTTES
50023t 3

50028 to
0,034 10025

ticke Humbser: Reference:
TDake Measurement. Wal Thichess: | Deviation Scale:

—
Date Report Probe Radus Report. %
AT 2011 Zippsr
T

G zipper]l_Merged

1§ zipperl_Merged_Mesh

2 Simulation Scan Points

@ Features

@ Sections

< Rails

Inspect 2 x

S0 Alignments
L BestFit
- Comparisens

[ Dimensions
& Fiyouts

can - Inspection (¢

Ready
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FOCUS11 #a il a7 B ffe

i ber of vaia porss s
M asrvum Deviaon 1529
M mirears Dednton -1533
&l 3062
tan Ddatisn -0:001
sma 0038
Rt Wman Squam 0038

Saan  Measured  Align mpare T

= 5 8 12328
Sz = 3
=28 )y

Compay Feature Flyout Arrange C Annotation  Scene Create  Restore  Update Edit/Recreate  Object  Report Linear Aligned

FlyoutN\Flyouts ~ Properties Flyouts C ¢ Properties e Annotation Report Report State Report  Report  Information Features - || Perpendicular ~ Parallel 7

990 ORQTIIATD LI id0IBEL  aiFdF4 %

s
o

ticke Humbser: Reference:

Dake Measurement Mat Thickness: Deviaton Scale:

Repert Frobe Radus Repot. T
AWTR011 Zipper
—— T
(1@ zipperl_Merged
D. zipperl_Merged_Mesh
2 Simulation Scan Points
Features
Sections
2 Rails
R x
J» Alignments
o+ Best Fit

- Comparisons
' Global Compare
@ zipperl_Merged_Mesh (2)

No automation
No GD&T
No wall thickness

can - Inspection (STL Based
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FOCUS11 Al — - /a3 Mt G i)

‘ IwEE~ A ocus 10
L Mominal  Scan  Measured  Align [ERMGUCESERCM  Report i) @) Color Schemes +
\ 3 X = |

My R T R

Directional 5 rvature  Wall  Evaluate Compare Compare Flyout Create
Compare ¥ Thickness GD&T~ Features~ Info  Properties || Section

Turbine Turbine Blade
Inspect Flyout

I OTERAABED R B %

Neominal

Mod#
Features
Sections
b Rails

L EL

7 Sacsorsermpine wih B S
vitrw A3

B T sermplat 1 v

DZ angle

T =
=) =X =J = ]
-“L‘“‘ ‘U\"_____ -L-\M:\E\"I Measured & x
s i
FmEs -
10 TE srrplate 16 Toinmplote ] 13 THBissmplots with ne L_J New scan (8)_ Subtracted Merg
L whirwd A3 Al == ) Simulation Scan Paints
A Features
bl (R e ] [ Sectians
A ' =
&y results L Y Rels
Chordal Length Fapoi name |Flade
Maximum Thickness ¢ P—T— b
- — Leading Edge Thickness O
2=664.830 [TBI data ) 9o o Cancel hspect 1 x
3 ¥ Trailing Edge Thickness A
Choreal Length 5881273 B v get @ —] | < Alignments
Maximum Thickness: 1764303 3 Comparisons
Traiing Edge Thickness 474584 V¥ Displacement . —
Bow 003628 BT Flyouts
Diski e 0053 ¥ DZ Angle Section 1 Section 2 Section 3 | Reports
[Tovist -0,15935|
bssocoment Facer. 4201 ; bRt e =] =] =]
i v Diffarence in Bow Select Reference &2
Reference Section 2=664 830]
« Measured Section 7=564 830
& ¥ Diffarence in Displacement Select Measured All Measured -
Differance in Bow: 0f A
| Difference in Displacement of

¥ High Resalution Pictures r Ehuw lil= dinagboxdng
utormation playback
™ 1:1 Pictures

Article Humber-

Date Measurement.
1 - Metris = Millimeters E % E’Ipv%
Cient: Date Report. L
Nikon Turbine Report o
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